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T«tt3*u -tn»c j;or v h y *j v 

*tt»ttifl>ff©«i±xtt#a*«fiB+fciiii» 

(b) aov h y y * afTOii&ttMeiir 

XfT«>iB*l*IBlMU 3 > h n-^tttfJL**fTt> 

n/:it»7 h y -y 7 a-tn*> L * fcMMME I 
Ut I ^ffiffl3Ftl/c^*y-trJK7)^4i)-^^4,n 
fcL*<.MMMElU«.l K^U^-tfti^/h 

(c) vh'J'yi' afrO>*j&*IMfl* TCfc* 4 i 



JWfflU:**HE'ttrj> h u-;u&aJLififg*«iA 
5 U h y v 9 *fT<Z>»&*l$fffltt3 > 

L fcHWIE I U T I tfttJBSftfcj* * 'J -fe* 
©WM.e,nfcL*H«E I U« I 

10 (d) *8*B»f>l3L I U«. I Kfci^T 

tttt# Ku>«E«>lft»« I U D I ©TfcK: «k 
otSJn, ft&;milO<PK:Ltt'tttt£E I 

u«i twaiLTfTfcti*3>hp-->niajL 
15 mnm??* mm v v >ie 

afetttt I u» I ©jjhzj-ot**^ 
91 JD 2? fix ^ i * l mznEEox 

20 (0 *©fcafctt»®»tty*y©**y-t;uK: 

Biz* 911*3*1* ttif«ps?'y^tt^*y* 

25 Kbte&isMz'p+ii ki» 1ocda*>££*x 
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"IEEE Transactions on Electron Devices, <«*0-fc;KBj8£fc J: V 

ED-24C 5 r 1x606-610(1977) KiOfcftlftK 20 *&*fftt0>lf 60* «-ofl)f->y 7*fiWCtt 

•j h s < s^spa** - oni^raa.- 7 h 
htn»ij«i«ifiBo«iiaiy~htA^i'*;wErafl)± 15 &^tmmm<Dfmmis 

- h tmmx^zw&\z* vmmw&vbti 20 fiR€&#i-*fctoKttft8Bi$iffli-7 h 
mommumz .* o-c#«y- h Kfto-c&»b < i t s * -5 * 

BS54-57972^«#MX «*tttf#8y- 7 h im-t * 0 tffitt* ft* J: -5 

ho^«t«£»i^aiy-hts«<DMT*w 30 &xfgm\z?*?7*y 

I" 7 7 7 , *«0>* yw-ffltLttt ?h y7?ao*mcttlTPjg(Dfc*iiJ:tf* 

"Siemens Forschungs - und 35 Ji*ftffl£a!£U wft&0l$fB|<D**!m?&*X 

Entwicklungsbericht* 4 % C 4 r p> 213 - li*i&*;WT*>n* v h >J 7 ? aftf 

219(1975) K^W&te** 'J *fc*>0> * 'J -b^^i6^it)«i»nfc«*Xtt»ji 

MNOS-^*';-t^82tt*nT«.^. w<7>« *tt«twitLfe£tlCJ:^T*StU :oiix 

£SffiO*»tt h 7 7 7* («»*&) ££{b«J »**&*KBl*7 h «J 7 * *fT<&i&*XMt«&* 

i 0 \>yv7o)itmb*o)tiMmnmz*z\> xm&atiz. 

"IEEE Transaction on Electron Device, b&^XfttmNla.-V h*<Hr*»n> * ')mV}0> 
ED-24C 5 r p.584- 586(1977) \zit* MNOS fcAW±lill»^fBm««i:'iS 1 ^ 
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£ J: i * * y o>m&*ts J: J8£l*|SlU: tt-o<D h a-^tttfi L KHL Ttt V-a *JW«fi:fcB* 

K**y©ttf1*>,reW#C*So »-icyp^ fttotZt, '<»zM<7>mWzziyh*-ji,8t 

tzttmmMo>&%m*&z&<i>o>x*>z. vt 20 *mmm\z*zm£#*imx*>&\zt>**i>t, 

fi«^n«cJli,^flAa>H:^i:«^Tll»ISi: iMtoHO i** J: MftleU««.><« y 

&<&<*«. C©IWtt*|*fcrf-+**ttXKJ: *mx*>Zo flW.«ry-aKrtoTJ«4aWHD 

*• fcttaSfciaKfc J: Q ft\z±**)toto 1 1 3 > h 

ff©«»«t WfcU *fc wOfrO-oXH tt*EJfe*f« I U T I *mi * 

tttt«>ji«yir»«>M«Wi«MirrftfeJbii« lU»UO**l»RijHs^ttj||^<^B|i^ 
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9 

CI") Xtt*j*tt«fl>L*(,>MKUrCO w ) 
UrC 1 ") I > I U« I "C* ♦? J UtCO") |< I 

ttiwCT^xiar-f c: t / x 

t*T«7 a if 7 & t J>$ti 

* 5 (. Hi 7 n ^ 7 S > ffi < 1- * 3 i: 

*. 

& 1 Eltiro^Hi Smfrx n^ljO» * 'J v 
Ku!/Mft@tt2 0 0#8gfc$tu **i*6*fl] 

#flt& K ^ ii L TfcJ£$ ft S d t t> 

So K^*EUD>#MU»ttffffia*y*4 0 , 
0»3feil*jMlS. tm*&*J9A 0 OtV-X K 
i/ > tttPBItt t » 9 AJimVui 75MUb» ttS 
fc*W*aSftTOS#* Ht£« <-*-**:«> 
U«,WfcttLT£©tt*#-&«|«l 0 0 0-C 

■tJ; oil Ku^SEEUdiJ^MUooCDu^mcJ;-? 

x&%.atiz> 0 ^t'jvh'j-^^i oo coram 



20 

0 0^^jt3^*EEUa.^MU«.^M«n«. 
y- Y W»0tt 5 0 0 fctt v h y y * *frf»3 - 

5 0 £tt^$WJ@«Hii»*3 0 2 «1LT*»*>< 

fciW*3 0 5ti4LTy-M5W[s]K5 0 Ofc^ 
4.*. i»«l3 0 4ttff«ns?y^4 0 0*^<^ 
®»3 0 0 ttt^&m&tti&l, -HlKJ;o 
W Tff«BS?'y ? 4 0 0 tt'<**®tt3 0 0 

Stt*fc>**<oL$tM6*EEUTC0") 
15 7A (*&*) *tlfc-bJKDL#^«t*EU T 
CI**) i<&rao*to£fc&ftfcl*t*tt*EE0> 

»2Hfl)aO)S*v<^^tt^/<;u^|^ 
m* b 13* L 1zl*m\zT#-t £L#i ^<ft*EE 2 

c \z&+* -5 JC«*/^u^OKfilTf64t* 0 
2Bdfr6ffc;gr$-J:$ 

» 2 m a trtt V-^^<^xU s 0^rBaiia*^ 

5 atix^z. tm-***] i, 12, i 3tt«w: 
t, -0**^6, «<noo^^xiaj<7)rawtiTi 

*«®tc *-afcir^© L * (.MMEEffl* 2 0 tiifi 
*M^»c:^S«,>L*^«[«EUtC1") 

«L*ffiUT*««-2 1K»-3T(ST»*x 

1 2Mttt#2 2ld»o^ 1 3Wt*#2 3 

izfe-oXl&TiHt&o *^©L*^MEEUt 

> co") #fB£ae*03>ho-;ufcmL<DK 

X'MKStlZ (UtC0")<U«.). 
» 2 EI c t*m3ftfc-b*0)j||£2H&fia> K u 
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m&\z±-ixmA*^fcmi t to :©ki/>* x±mu ±Mzttnm&mi%<x&. w<dk 

WIBJ^ a*Xnfei:^<DKw>«EE2 8, 2 7, 2 $ 2 Big tttttfJLiig^O-fe^oy- h *£E 
8 ttdCD-b^KDL *t-MMffi#*Sffi#«iUT£ UoO^M«ia*^-ro IBM'*** 5 1 t 5 2 tt 

MteiwBtratiTt^***^ \z*vzm%<»8fti> t #M\zmi&.stit:**: 1 )* 
«i*ae*oL§cMi^ag{b£*-fo wAttzitm^.\za^xfjt>tihi>o\zi5^x 

«±tt»Jw*ofc-lr^<DL*(.>«[«Eft«t4 Ott 25 tt^iaetn^hn-^aaiLiigfc^Nr^ 

BP^yn^7A5n-ci^x^-t^oL§^fii«£E njfrS-c**K tbm 

✓<ju*3 2l±4 2Ul&ot, ^3 3tt4 3K »3BIJ!;M»5 Elfc^^Jll^fcfc^T&Sfi^ 

fc-DT±#$#*<, L SUMMED > h d-ju C-DJtT*Sffi^TsU«k^T L tttn^nSii* 

&tfcL+0>y- h€EEU«JiU:K* ' s<»zRim£'<»xe>1&& t * i Z.tLt>0)M : £\z-& 

S^T-T wCDW^^ttffi«4 0 wfcfctt ftM^}£ti&W*>m " 1 " icwr*«E^» 

UtC i ") »r 4i ^ -r »w /w * n * (Ut( m n> 35 jhs tir^ 4 r t z&i: nmz^mTKLf t« 

^atH L Wftt>tii> 0 c f \z ti 3 > h a * I iSgO^ttfcSo-C 

-^aaiLtfoKw>«Efc*frt***?n> 40 ztivtinm&zfiijjaanzzbzim+Zo t 

EAI4 6, 4 7. 4 8 tt-tr^wL &*to&Ttir&\zt$^xmHn&t*'m tiJSttfc 
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*>y 0 4 0 0 (h-^toWmttlT. n *J v tm 

IttoLnsMST >*'Jv h 1 0 0*6 

*a,J!>Ma.a>— o«a L TANDHH&/3 
aft»tU XORlal&yi^My.tf)— p*iiL-CANDlel 

ANDtalK/3 tt*j*^A,x(*ihJWiai*«)3> h a 

-^astaLawiiP*T«.fl>iBi«»tBBiS[in««>-c 
-^am l owttiEosiffi^TOiF tin <o <»*$m 

Ktt«EE*BlHlSn'!ci^AND@»^«>»|Otttt 
#4 2 0KJ:oT«aFftS. RttCLT&O* 
4 3 0 ttANDSIKS xf*ifc«W-C 

fto-c&UBM 3 o fc^tts^xu: j: 9i»n 

T B ©BB "1" SIE$BE#ANDl§IB« 

M 0" S*EE**AND®» S Kin*. 6ftT 

ANDIaWStiBlttSftfttt. «l*»lW*fl)3>h 
p-^tt*L«HBTn.T»ittlM(l4 2 0ti*-f« 
E " 1 " €AND®KH3K:^jIS. SHRSftfc- 
oOlSO^ifim^ L £ l *«BE**» 2 0 b \z Jn 

(i = K»s n) U: "0" fcttlS+SfcEE*^ 

- *a,#Ma. L TAND!hI8/3 0&A*)S«iifc 
"1" tft§-*.btls AND@»/3fl>tiiflSB£tt»* 

3 0 0 SftotlftlBltt (# 1 H) K«E^^^fc 
LT^M.6*U **lK:J:oTilHMIHt&3 0 0**6 
IMWa-y I* 2 0 0^<BWft©'<**tt%WWW 
SttSo wtiU:J:-3Ta«?l»K:*f*-*«5feiie*« 

fgttStt* KU>*«W<*tt?tt-OCD0RlH]fg 
y,JiMy.*iiLr^iifl>ANDIalHHU*ttSn*. 
ORBKy.C i = U -> n) KMLKur/fciCi 



« K -s n) ronf-^A^d = K 
••s n) #3d<*>4 :/-»<- = U "s n) 

TO* t i #BO K u ><Rlw J: Q Hr*0%g4<* 

iti--5«£E*<0RiHi«iyi»wip^^ns. :nc« 

LTOR[slI&7rt<D»2A;tjKtt "0" #i&6ttT 

"0" K&&3tlS4»&'Cfe*. ORIsl&yi<*>tfi;fi 
M*6t*ANDIelIftaK: "1" #-5*.£>ft*. 

Ki/>*j «iiLT«^SOR0Kyj»cS^til 
8 M 0" SfilOtfJ-r. ■ Sf-^ArtSgD* 
»± "0" -OW >^<-? 

SORBKoSfc-AJjiUfc^**. tt-s 
TOROKKOttAMIttni: < "1" *AND®tta 

n*HT©**tt«i*M0>WWrt»6 

AND@«Sa)»l£:-rSA^»H^^4, Btfnfc 

'J ■feJWfcttrCANDiatt 5 (DA^SfiKttifc-t^O) 
*ii*ag#**7Lfcfc t T 
ANDES S ® AAMKftttS ftfcfllO&IMft 4 
3 0 a* h a-^»tfjLI*IB* 
BP^I^WTksWM "1" *AND@I&a©Afl* 
fciM-So ::ftKJ:oT*3fcU:*&*'<*'*tti!: 
JWKfc**tT3 > h a - ^KHJ L *<?7fctt S «k -5 

fc&ANDt§]f& 2 O&TOA^SIIfcte 
" 1 " 4, fieoT*iiA<7)^7 tiANDEIK S 

om^rn^** "l- t**w t\z*-ox&$ti 
*>o mtnm^±w®vi?>ytA o oa>6«« 
3 o 4 *»lt'<**»»3 o o m-?mm®& 

MOSttKSK: J: 6*«tO«^lc:ttANDlHlBi3 X 
5 0»i*3SlOni?^i?lHlK4 1 OtlBWb 
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15 16 
5 l*<>*'Jvh»J*^^<D>t'Jt;ut^-e 4*i§LT*M w */<**85#3 0 0 *»-3M» 

***vm&&m±i"y 7*>*rc<D*;K*>«i* h wnmt& 500 ^©^a^^u^oism 1 

*J!tfJII**ftaw-*. W£**4 5 1<o*ii* 5 Brine. fcoT**';-?hyy*ai 00*0 

TttWg-t-M 5 1 ^«-T?3> ^ o-;w»tiil# X^0>^a^9A<D^*i:|ga*tmW«^ 
frfctt*. *OfctofctthV>i*|jl4 5 2#»J£ JO £<Xtt#-o<B**yfWC^*S^i:£fc* 

L TANDIallS/5 4 5 3 ffe *-0>W£-tr;KDft (3 fc e«y h ft 

^"CttANDIUK5 0Sa^4 5 SC^fti, 4 Ku>*Wft^-3^*»;-t^0)-mttffl-rS 
AND0&/3tt;: 4 5 4 Zft*>^ z\<D wtfenJITC**. -ofl>.**y v MJy **<7) 

«^!Cj:oT^<^^{*itlBW-Ctt3>hD- J5 »;fnfcmtt*ft**lW£-fe*4 5 1 fcBttttB 

frtt* «*)Wra-Ctt "0- **ANDIaH&/3 fc* *m>«^*^A S*MI<&W£***aLT£6 

i»ns. andhik s \z i>mmzm? 4 5 6*** n*. 

o ^ *i*'Ou*f*itJWB<*> 3 > f b - l m 4 EH3^«y- hioi *#o#*y- h * 
b$b* - 1 - wmfrtiy »oo)^raTtt "o- # 20 *y***&&jfcsttfc**y vh y?*xi o 
«*»n*. we** 4 5 1 fc»3&'<**jWfcMi o k Kosjipy-xMraK 

«JUTK:*Si:We-fe*4 5 1 3>KJ:oT**;3F*U -#-o0» * y 

n> h p-^KHJLKKLTtt Ku>«W»4 5 2 h <Bi«tt«l»y- h fc&ttB*fc<*>W 

"1" **ANDIsIIS/3coSi?4 5 3fc&»5m IrIo-C*tF*<jS h »; J:oT«lbi-Si 
Stt*. *te'<*xf*jfcJWB«>3:' h n-iwRtfj fcfcJ:*. H»r^*nfcy->«|»@K5 0 0 »* 

AND08/3 MtlttaflMJi LT m l " £S T«uMK-o©JH*^*^B©y<*xfl:ifclBW 
•JtflU *l£**T*£;t*. ra>«£ANDts]» 30 £#££toT«.#T,-T,j;:35L < *ft J: -5 KM 
00)tii;tj3fl£iira3 0 4CJ:-rc-'<*a»»3 0 rtSftWS. (»2Ba. c#M) *&*«g 
0 *fto(W»lal8r OR 1 H) fclt*fc, wO$tf» *0)3> h d-jHRHH tfBT»i:ai£tS*ii 

5 1 K*^T«JB*»Ttt»fnfc>* y ±»o> 35 *> izm&z t it&TL tarn* fca-cii* < , 

teifcfcTStf*. «i3SFWS-fe*4 5 1 **Rl*U: 3> h n-*||tfa*^*'<**Xtttt*'<* 

> * y t h «; v ^ x+<Datfnfc*iH3«i*/< xa>iwniBi'cmK:3flEik$tu 

*x 4 £, W£*» 4 5 1 <D L » OtttlE T^T.-Tu T»^T.-T, 

**±»+ S(»2He). i<OL* ^*«EE**^ TNMiHr J: l». 

i/>*EE**±^L> Ki/yi*ljt4 5 2 *»LT "Ctt 1 #i t i #i £m#BOfT«W-^EA* 
ANDlHl8«<Dj|i|* 4 5 5 "1" a<*frttS, V-xMBBB^ Ki/>BBB»te*^Ttt 
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^*'Jvh yy*x 1 0 0Oi#a (i = K 

5 0 Oi.$)iLT$ft*&5 1 5fc, *>*Wi-f V 
,<-*5 0 OuKJifl h7>i>x*5 0 Oi.£ft 
LT#EJS5 5 Old*fr*lS. Mttaity 9 5 0 

3<bnor@B5 o 3iT?««*n. *<&m 

5 o OuS^LT h 7 * 6 0 On 
hfcfctftl-O**. NORI3B5 0 3ittH 
o<DAfl*£8^ -o<7)AND®IS5 0 2 it 5 

t 5 0 4itt*tt*tt-o0A;WB*tt^ AND 
(H18J5 0 2i<D-ocDA^«itt'f 5 0 5i 

KJ:!3AND|5H85 0 4iO-o<BA;*Jittfcl£Wrn 

h $ijj»[h]k s o o mz, 3 > h 
p -^am l * j: &ai l k** l t &*is*8 

a»«i* awr*i*(.*jsw k (k* 

i) KttLTI***5 0 7 k *iiLT "0" # 
ANDIUK5 0 2*\zfc*.e>tiZ>fri>* 
\zit u 0 n is*mt>tl&. AND0E&5 0 4*-Cl±4 
y<-*5 0 5 k <Dfcat>fc«»|ft5 0 8 k fc "1" # 
gfcttS, ±i8*i8g*OR|pJK5 14WA^» 
5 1 6£tt "I" * 
" 1 " ^AND0K 5 0 4 *OA7J»| 5 0 9 
ft*. «£oTAND@K5 0 4 *<Dtii;tt»fr 6 
"I" *<ORIs]&5 0 3*1=4*6^ 

"1" A*&9tfiS*i4. :ni:J:oT^X 
-?5 0 Out h7>s>*? 5 0 QufciiLTfr 
E8S5 5 OtfiMlrStt. h 7>S?* * 5 0 0 M £ 
aLTy-h«EEU(»^|jt^5 1 SKIP*. 6 ft 
S. fe*'<**0>«tt*NORlHl&5 2 3 0>A# 
$ 5 2 1 M 1 " #£6*1**6* 

5 2 0a<ISih2F*U kfroy-h*JEU<*Mt8tt 
&5 1 5a>tEEfc£££. ffiffiS 1 0 
i: Ufflc=*=Uo*25V t * «^<**f*jldHllll-e 
liNORlsJttS 2 30>i33A*)Sifc "0" 
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5 1 5 0«St* ftffOV % ft. 

4, AND0K5 0 2i<&A2j«5 0 BittANDIel 

«3ttiU XA#*5 3 1 #»&*iftS*£W\ 

"1" SgtttOffei&RrMKMt "0" *£tt*fc 

4t>±^*ae«f*tw "o w sag tat. ts^r 

AND0K5 0 2 l a>m^«ttORIfi]iS5 0 3i<DA 

tz "l" tt4W<-*5 0 5ifcJ:9 "0" 
^•btirA^SIS 0 8t£i£«bttS*ii>. AND® 
ft 5 0 4i*>ORIe!I&5 0 3 ittSS-Afliifc "0" 
«£-3TOR|pJtt5 0 3iOtfi2jSgtt -0- 

£B»jtfiU i>7i/j?x^5 o o»a*fiitaFtt, 

5 0 Outt-f >'<-*5 0 Ou£«fc»?WffiaF*lS 

**Eih5n*. Xh7>i?^^5 6 6 t 5 6 5# 
m 5 5 1 fctt»i£^xf*jUW!ffl h 7 > $>* ^ 5 

6 4*aLr«EEUoL***^ mmmzr 
^mo>*&mz "o" and 

08J5 0 2ktORlHll&5 0 3n^A/jjiti "0" 
*2IOiitfo L^LANDHttS 0 4 k O)A^S|5 
0 Okictt-f ^^<-^ 5 0 5klc«fc9^w "l" & 
mO&ttls 0 9 k »3tt«ii*^^^ftc 

AND0K5 0 4Mm&*;<*7>ft±mOR® 
0 3 k O*-A^«Hc "l w *i2S0jitf. + 

2*<AND®H*5 1 30A^7«|5 3 3fc "1" i 
ANDIhIR}5 1 3 0»-A^Si5 3 2H 
^•ii^jigt 1 "1" ;Wto*.ib*vO>$*'^ 
AND0K5 1 1 40AA3I5 1 7 

OR0K5 1 4 0tti^i(ltAND 
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mm o 4 k <»A;w*5 o 9*iz - rm^n h*Eu«#h:^$>** b o o»*ai-c» 

S. *A*^a?ttANDIeI«$6 0 4 k C,Afl» «*£6 1 l\ztaA.t>tli. 

5 0 9*K "0" OR0ESB 0 N0RE1B6 2 3 0>A2}S|B 2 2fc»i "1" 

3 kWPIA^jSHc "O" *<3?fctt, ORIhIES 5 0 3 frtiZfr^ *<o\HJ]M\zlt M 0 M h v 

"0" a<£fr 5 >S>**5 2 0**Eit*n* o 1 Bfctt 

ft*. I tic J:or*A*^iu^«tt*fia^ae y_ h «ffiU«fctt£+Stt25Va>it£#BJio$ 

n^c^is^M^-r sy- h mm** >s<- * b o n*. *ii*'<^*f*iijww*j8ttjs i \z®&-t 

0 M KJ:9 h7>$?**5 0 OwSiiLTttffig h h 9 9 S 0 Ou£ft 

5 5 o zftimmvit h y lt#ee» 5 s 0 K&tt* *o>tiMm 5 5 1 

>S>**5 0 0 M *iiLTSltt^5 1 5fc&&$ 20 Kfia«*«8<& I" 5 6 6KJ: 

ft*. Sii^^^^^itJWWTttNORlHlK 5 2 «e*a>jWSEatiJ L KKlwy- h *ffiU«# 

3<D^A^SlHw "0" i<*-DTt0tll»i BWlDSttS. *0ffe<Dh5;^X*5 6 5, 5 6 

^u*{*ifcffiffltH5l*OVT* !K 25 S^iSioatULtfAND^KB 1 1 (OAJim 

mt&KQRM&S 0 3 k t-f>^-^ 5 0 0 M *> 5 3 OiS 3 1 jW&K "0" *tl\z&~? 

"0" h 5 0 0 TANDIaliSB 1 1 o>\j]m&1&\z "0" 

ki£i§LT#E«5 5 0Otll^S«5 5 1 fc^frtt ANDE0&5 0 2i<OA^»5 0 6ifc»l3 

Sh7>S?**5 6 SSiilTifctfclSrtaoSEE 20 t£oTAND0K5 0 2iMtORES»5 0 3.K1& 
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»w^6n-CANDIsJ«S5 0 4,a>&£#5 0 8,1c: >S>x*5 0 0i.fi * ;~<-*S o 0»<Dfcii>S 
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-0- #86*1*. »-OA^«|2 8 3il- Th^>S?^^2 7 1i£i*iiU V-x*EEU« 
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